Characterization of a camptothecin-resistant human DNA topoisomerase I.
Topoisomerase I purified from a camptothecin-resistant human leukemia cell line and from the parental, camptothecin-sensitive line were compared in vitro. Relaxation of supercoiled DNA by the wild type enzyme was inhibited in the presence of camptothecin, while the mutant enzyme was unimpaired. Camptothecin altered the cleavage pattern of the wild type but not of the mutant enzyme. The stability of cleavable complexes was studied at a preferred topoisomerase I-binding sequence recognized by both enzymes. Camptothecin greatly enhanced the kinetic stability of the cleavable complex formed by the wild type enzyme, whereas that of the mutant enzyme was only marginally affected. In the absence of camptothecin, the cleavable complex formed by the mutant enzyme was stabilized relative to that of the wild type by several criteria. Thus, the mutant enzyme cleaved the topoisomerase I recognition sequence with 2-fold higher efficiency than the wild type enzyme. The mutant cleavable complex had a higher kinetic stability and was less sensitive to salt dissociation than the wild type complex. Furthermore, the mutant enzyme formed cleavable complexes in the absence of divalent cations, which were required for complex formation by the wild type enzyme.